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Prowde Industry W|th the DARPA plan for
THOR

* Introduce THOR Principal Investigators for
Phase 1 and and update industry with some
initial THOR Phase 1 discoveries

« Allow industry to present their independent
discoveries

« Facilitate teaming for Phase 2 of THOR
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~* Leverage the extensiva'®

snt G terrestrial fiber

« Extend fiber to the tﬁeater via a mobile free space optical path

*  Provide broadband (fat pipe) communications into/and out of the theater

« Use improved technology within the
context of a network to mitigate Mobile
Free Space Optical limitations

* THOR strives to achieve, compared to the best current tactical RF link:

« 40X improvement in data rate
« 10X reduction in size, weight and power
« at least a 10X reduction in cost
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* Where and whén its needed

« Extensible / \

Augments the GIG

*  Full Duplex
« High bandwidth.plish /pull

Routing dixe€
* Robust
« Ad Hoc
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L Enables MFSOC

“THOR leverages the
switching and correcting
power of a network

fercome the traditio
MFSOC pitfall
o line-of-sight and poo

atmospherics”

~ = Neil Fox
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“Fiberless Fiber”
will complete the
Global Grid and
provide secure,
assured, high data
rate and end-to-end
communications to
airborne, terrestrial,
surface, and
subsurface

—5‘. GEGRID

Emerging A4ilil mo=—s
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THOR
Nexus

warfighters by
developing,
integrating and
demonstrating
innovative optical
system concepts
and technologies.

Reality
Today
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| Develop the key technology and demonstrate a laser

communications system for end-to-end high data rate
connectivity of air, surface and underwater assets

« Take an end-to-end network system approach

« Develop family of critical technologies applicable to all the
operating environments

« Demonstrate optical links in variety of environments and
channels

« Establish credibility for transition to acquisition
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Network Scenario Latenc)
Weather IS¢ Throughput

Traffic Model Lossl
i Network Blocking

*

*

D= OO = —

Network Elements

*

%

Overall system performance depends on the whole
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File Transfer

Streaming Video
. Video Conferencing

Web-based
e A WIDE range of

\a i:’;ing applications require
attachments Client- Apps different bandwidth and
—— Server performance
Field-driven Apps h teristi
Apps characteristics
Streaming
=
Transaction Medical
Processing Telemetry

Low o High
Latency Sensitivity
Reference: NetForcast Report 5052, Peter Sevcik & Rebecca Wetzel, May 2001,

Bandwidth Requirements

A SINGLE network must support many diverse applications
with differing and likely competing requirements




System Architecture, Concept, and CONOPS
Many Technology Investigators

base/10 month option)

Value ; . Subsystem Technology Development
-TBA Base il - Network Modeling
- Bubsystem SILSSCUN, First 10 months ~ 5 teams
*TBA Option y
. Lab Next 10 months ~ 2 teams
* $ Un-priced Phase Demo

lll Option.

Technology Integration & m Phase Il rin.
End-to-End SYStem DemonStratlon Refine System Architecture; Demo
Expected 24 month PoP Concept, & CONOPS
Value Network Modeling, Flight System Prototype, &

Flight Demonstration
TBA Single System Integrator
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Focus: Enabling Component Technology Push

7/ Mature the key enabling technologies
= Beam Steering and Agility
= High Power
= Receiver Integration
= Passive Terminal
7 Meet Go/No-Go requirements for each THOR element
/" Independent Verification and Validation of key requirements

7/ Perform network modeling to assess baseline performance
= Establish baseline scenarios
= Define and estimate network Quality of Service (QoS)



7/ Use the Lab test to demonstrate THOR efficacy

7/ Mature Subsystems
/Resolve Interfaces

/Robust Pointing, Acquisition, & Tracking S
/Field of Regard \
/Vibration ° W
/Environmental issues and packaging
/Preliminary RMA & LCC
7/ Baseline CONOPS & Architecture
/ |dentify platforms for Phase 3 and for Post Phase 3
7/ Meet Go/No-Go requirements

/ Independent Verification and Validation
/ Perform network modeling to assess performance




Focus: Prototype and Flight Demonstrate Integrated THOR
End-to-End System (Ground-Air; Air-Air, Air-Ground)
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« Innovation

« lnnovation

« Team Composition

« Modular, Open & Scaleable Design

« Core framework for a family of terminals

« Ability to incorporate legacy comms in the terminal design

« Cost & Producability Potential

« Transition Plan



THOR Phase Il Focus
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Terrestrial (Mobile & Fixed)

Network

Lasercomm Buoys

SionFocus
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Warfighter
PoP

Terrestrial
(Sanctuary)

nterface :
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The THOR approach is to view Free Space Optical
within the construct of a network to provide the
end-to-end QoS the warfigher demands



Enabling
. Technologies

"Mof;lle Free-Space optical networking

ngh power inexpensive optical source

Beam agility and steering (heritage from STAB)
Improved optical receiver technology

Passive optical terminal

Demonstration: Proof it works



In the long rtini men hit only what they aim at.
ererorel ... .they had betieraimaysometining
Jﬂ ghk

=== Henny bavidamoereau
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